of early examinations. Nevertheless, he went to the Brisbane Grammar School from [1911] [1912] [1913] [1914] [1915] . There he found life much more congenial and at once began to do well. On leaving school he was awarded a scholarship to the University.
The University of Queensland had only been founded eight years before, but it had acquired an excellent teaching staff. Oscar Tiegs entered the faculty of science, already with the intention of specializing in biology. This he did under T. H. Johnston, and received what may be termed a 'classical' training in animal morphology: there was no physiology.
It was during his honours course that he made his first essay in research. He made an anatomical study of a curious Echiuroid worm, Pseudobonellia. Characteristically, he had hit on something unusually interesting, for in this relative of B o n e l l i at he males exhibited a greater degree of degeneration than in any related species. The tissues actually fuse with those of its female partner and host. After a brief excursion into helminthology he moved to the newly created Department of Zoology at Adelaide, where in the temporary absence of the Professor he had to organize the new department and its teaching.
At Adelaide he came under the influence of Wood Jones, the Professor of Anatomy, and the physiologist Brailsford Robertson, one of the pupils of Jacques Loeb and of world-wide reputation. During his three years at Adelaide he obtained the degree of D.Sc., writing for his thesis a long memoir on the histology of metamorphosis of a Chalcid wasp, This was really the foundation of much of his later work. Not only was it the forerunner of his embryological work, but it also led him to an interest in the fine structure of muscle. He found clear evidence that the apparent striation of the fibres did not arise from separate disks, but from a helicoidal organization within the fibre. He found a similar condition in certain vertebrate muscles and published a note on it in 1922. Later on he discovered that former histo logists had recorded the same thing, though their observations had received little attention. He returned to this problem in his last piece of research, an exhaustive study of the flight muscles of insects and of other arthropod muscles, published in the Philosophical Transactions for 1955.
Oscar Tiegs was an outstanding microscopist and the beautiful preparations which he showed me personally were entirely convincing of the reality of this 'helicoidal striation' in these muscles. How far he will be justi fied by the future in contending that this is a very general feature of striated muscle, and how far he will be justified in having erected thereon a hypo thesis that muscular conduction takes place along this helicoidal path, remains to be seen. At present, the evidence for the generality of a helicoid fine structure in striated muscle seems to be against him. But nature has a way of ingeniously choosing for its machinery the parts which come to h and: and it may well be that his latest evidence of helical conduction of slow con tractile waves in the muscles of spiders and other arthropods is correct for these types. Certainly his cinematographic records seem here to support his. interpretation.
But the importance of a man's work commonly rests not on his hypotheses, but upon what he does with them. It is a virtue of all Oscar Tiegs's work that his meticulous accuracy, his power of great labour, and his shrewd percep tion of relationships in multitudinous detail inevitably caused him to create new knowledge of lasting value whatever contemporary interpretation might be put on it. His last analysis of the comparative myology and evolution of the flight muscles of a great array of different insects is just such a piece of work. Not only does he throw a great light on how such muscles came to be evolved, but he brings sharply into prominence the importance of structural evolution at the histological level of organization. Indeed, one of the most remarkable results of his work is the demonstration that whereas in the Orthoptera and simpler insects histogenesis of muscle takes place simply by repeated division of rudimentary muscle fibres, yet in more than one of the higher orders a new principle of growth appears. Free individual myoblasts apply themselves to the young muscle fibres, each laying down a new fibril within it and making its contribution of sarcoplasm and nuclei to the whole. In his own words 'the formation of a striated muscle fibre is a more plastic process than we have supposed'.
But to return to his younger days. The influence of Brailsford Robertson on this young morphologist is, I believe, clearly to be seen. Between 1922 and 1934 he turned himself almost entirely towards the physiology of nerve and muscle. The 'lactic acid' hypotheses of muscular action of the twenties led him to search for bases which might play a part in contraction, and the experiments he published in 1925 drew his attention to the importance of creatine. This was before the discovery of phosphagen, and if he had had more contact with biochemical work current in the northern hemisphere he might have played a part in the revolution in muscle-chemistry of those times.
As a histologist, he became interested in Boeke's suggestion of a double innervation of vertebrate skeletal muscle. This led him to a physiological study of the sympathetic system in the muscle. But he obtained no evidence of sympathetic innervation there except in the blood vessels, and all the effects he obtained on muscular action seemed attributable to the production of an adrenalin-like substance at that site. Here again he passed near a later discovery. Bearing in mind his power as a histologist he might well have found himself on the trail of the small-nerve innervation later investigated by Katz and his colleagues.
This period of work was certainly profitable. It cleaned up errors and uncertainties in the work of others and showed the validity of some tradi tional interpretations. The same may be said of the long and thorough experiments he did with the late Professor Agar to test McDougall's supposed demonstration of Lamarckian inheritance of training in rats. The results of these experiments were negative and showed the inadequacy of McDougall's controls. That sort of work is most valuable; the removal of such errors does not always get the credit it deserves. But it so happened that in none of this work did Oscar Tiegs have the power to show his insight and novelty of mind-his power to see through a millstone-as he did in his last great work.
His physiological studies had another important consequence. They enabled him to obtain a Rockefeller Travelling Fellowship to visit Europe. There he made many valuable contacts-and many lasting friendships. In 1925 he had joined Professor Agar's department at Melbourne as Senior Lecturer, and it was in 1928 that through his Fellowship he was enabled to work for a while at Professor Wilson's Anatomical School at Cambridge, and Professor Boeke's at Utrecht. Many look back at his visit with pleasure. If there is one regret when we consider Oscar Tiegs's career it is that during some forty years of active research only twice did he visit the northern hemi sphere. The loss is double: to those who found how much they had to gain from him, and to him through missing those contacts with current work in other lands which are invaluable in these days of overwhelming and rapid publication. And also there are many of us who deeply regret that plans to encourage him to visit us again on the occasion of the coming Darwin cele brations in 1958 and to receive some formal recognition of his work, were prevented by his death.
In 1933 Oscar Tiegs returned to his interest in insect metamorphosis. That was the beginning of the great work on the embryology and phylogeny of myriapods and insects to which reference has earlier been made. Such embryological work requires great labour and pertinacity. It also requires great histological skill and insight qualities which Oscar Tiegs now possessed to the full. Clear-cut answers in this kind of research demand good fixation of difficult and varied material as well as ingenuity of perception.
He followed in full detail the development of three animals, the beetle Calandra, the symphylan Hanseniella, and Pauropus. He could not have chosen a better series. His original choice of Cala was ma a less profound metamorphosis than he had seen in , and particularly to re-examine the question of the rejuvenation' of cells. He found the concept of rejuvenation to be invalid, but this work led him on to study of the embry ology. He showed the impossibility of reconciling the development of the midgut with a normal process of gastrulation. As Heymons had maintained for some other insects, the midgut of Calandra arises from the stomodaeum and proctodeum and is thus of ectodermal origin.
The thorough knowledge of the embryology of an insect obtained by this work in turn directed his attention to the light which detailed embryological studies of simpler relatives of the insects might throw on the evolution and structural relationship of the whole group. He accordingly undertook over a period of four years a thorough investigation of the embryology of the symphylan Hanseniella a g i l i s , and followed it by a three-year stu embryology of Pauropus silvaticus. It had frequently been suggested that such members of Myriapoda might prove to be close relatives of the immediate ancestors of the insects themselves: but there was a major difficulty. The Myriapoda seems to be an unnatural group in which community of habit has led to community of structure; for whilst some members resemble insects in that they are 'opisthogoneate', with posterior genital openings, others, includ ing the Symphyla which are remarkably like insects in many features, are 'progoneate' with the genital opening quite differently placed, anteriorly. Either, therefore, we must reject the large clear-cut distinction between pro goneate and opisthogoneate, or we must reject the many small points of resemblance between the Symphyla and the insects.
In questions of this kind there is always some tendency for the human mind to over-emphasize the importance of large clear distinctions. They are so easily apprehended and so eminently amenable to deductive logical analysis. But such large distinctions may receive some explanation which renders them less absolute; and if a very large number of small, seemingly unconnected, resemblances are shared by two animals, the circumstantial evidence in favour of their evolutionary relationship becomes quite over whelming. Oscar Tiegs's work showed this was so in the present case.
He showed first that, contrary to expectation, the progoneate genital ducts did not arise as is usual from coelomoducts in the embryo, but secondarily as epidermal ingrowths late in larval life. The progoneate condition seems in fact to be merely a secondary adaptation to the so-called 'anamorphic' mode of growth of some myriapods by which new segments become added to the posterior end of the growing larva.
Oscar Tiegs thus reduced the major classificatory significance of the pro goneate and opisthogoneate division. He also increased very greatly the number and significance of known points of embryological resemblance between these myriapods and the insects. He drew his evidence both from the myriapods and from the primitive insects Collembola and Campodea. He, thereupon proposed a new classification of these animals on the basis of head-structure. Pauropus and probably the Diplopoda became the Dignatha, possessing only two cephalized gnathal segments; other myriapods, together with the insects, became Trignatha, with three such segments; whilst within the last group the Symphyla, collembolids and the insects were distinguished by the possession of a labium (Labiata). Work in other fields has gone far to support his conclusion, particularly the demonstration of similar intrinsic antennal muscles in Symphyla and Campodea, first shown by Imms, and, very significantly, it is supported by Manton's comprehensive analysis of loco motor behaviour and machinery in these animals.
All this has placed the close relationship of insects and myriapods on a much clearer and firmer basis than before. But further, the work of both Oscar Tiegs and others has brought up once again the strength of the relation of these animals with the Onychophora. It has been a curious feature of the phylum Arthropoda that it has long suffered from what one might term a surfeit of ancestors. Had we known only of Peripatus, or only of the trilobites, our task might seem to have been simpler. But we are now beginning to see that the arthropod phylum itself seems cloven, perhaps down to its annelid base; and that the Onychophora-Myriapoda-Insecta stem is quite separated from the Trilobita-Crustacea-Arachnida stem. At the time of his death Oscar Tiegs left the full draft of a review on the evolution of the Arthropoda. Sadly we must regret that he was unable to see it through publication. But we are very glad to know that it was in a state in which his friends could prepare and see it through the press in the manner he would have wished. Zoologists generally will look forward eagerly to its appearance; the last touch to the work on the Myriapoda which is his monument.
In 1933 Oscar Tiegs became Associate Professor of Zoology at Melbourne. Subsequently he became Professor and succeeded as head of the Zoological Department on the death of Professor Agar in 1951. He was always primarily interested in learning and research. Like some others with that inclination, he found administration and committee work distasteful-dead sea fruit garnished with hope deferred. Official memoranda had a way of reaching the waste paper basket before their due time; perhaps with the hope that if the matter were important sooner or later someone would phone him about it. As a departmental head he gave his staff great freedom of action and encour aged their research. He was perhaps too wrapped up in his own many-sided problems to be intensely curious about the research of others unless related to his own. But he was very proud of his staff and dearly loved to bring a visitor to look around and see all they were doing.
He was always concerned to see that they were not unduly burdened with teaching and would saddle himself with extra courses during the sabbatical leave of one of his staff in order that the load on others should not be increased.
His own teaching consisted of lectures on elementary zoology to the first year students and a few special lectures on arthropod evolution and the vertebrate nervous system to senior students. His lectures were models of presentation and clarity. He did not use notes and gave his matter slowly-so that in effect he dictated an admirable text book of elementary zoology. That text book was, so to speak, a conservative one. He gave the first year student a solid background of comparative morphology. He left it to his staff to build on that in subsequent years.
His firm belief in the traditional morphological approach was also seen in the time and care he spent on improving and extending the departmental museum. That museum is now outstanding; the envy of others and a splendid memorial to him.
He was a tremendous worker, and only in later years did he begin to allow himself much leisure to cultivate interests outside his absorbing researches. But as the years went by he allowed himself more and more time to music. Beethoven was his favourite, and Mozart. He was, in fact, a man of wide aesthetic interests, which included not only music but a great love of and critical appreciation of pictures.
Simplicity, great tolerance, warm-heartedness and a tendency always to believe the best of people characterized him. He was honest and direct to the point of bluntness. He was a man who could establish lasting friendships.
Though he visited Britain so seldom, yet he had made and retained true friends. Many will remember his kindly letters during the difficult times of the last war. And many will remember with gratitude the gift parcels which he and his wife then sent to their many friends.
We have all lost in him a true friend, vivid with his bluff laugh and his openness of manner, and his moments of unexpected penetration in sizing up human character. He is a loss to biological science and to his University and to his country; a loss of a kind we can ill afford today, when so few both have the power and can spare the long time for the long and difficult fundamental problems at several removes from their technical consequences. But above all his friends will offer their sympathy to his wife, whose friendship and kindness in both great and small things they will always remember.
C. F. A. Pantin
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